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(54) POLYMER ALLOY OF COPOLYESTER RESIN 
AND POLYCARBONATE RESIN, AND 
PACKAGING MATERIAL AND PACKAGING 
CONTAINER MADE THEREFROM 

(57) Abstract: 

PURPOSE: To obtain a polymer alloy which can give a 
food packaging container excellent in heat resistance, 
hot water resistance, etc., under specified 
sterilization conditions by blending a copolyester resin 
with a polycarbonate resin. 



85°Cx30min and having sufficient gas barrier properties. 
COPYRIGHT: (C)1996,JPO 



CONSTITUTION: This polymer alloy comprises a 

copolyester resin and a polycarbonate resin. The ^ '= /v) = (SAei X5:Av- ) 

copolyester resin has a solubility parameter [defined by 

the formula (wherein ^e^ is the evaporation energy of 

each atom or each group of alms; and av; is its molar 

vol.)] of 10.8-1 1 .9 and is produced from an acid 

component comprising 2,6-naphthalenedicarboxylic acid 

and terephtalic acid or their lower-alkyi esters and a 

glycol component comprising 1,4- cyclohexanedimethanol 

and ethylene glycol. The polymer alloy, when molded by a 

suitable method, gives a food packaging container 

exhibiting excellent resistances to heat, hot water, and 

cold impact under thermal sterilization conditions of 
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IW'^iM. 1 ] i'^SUO. 8 — 11. 9(7) 

SSI i: U V - 7 o Y TS) o T. mfSSitM^^lf U x x 

> O'tx U 7 5: ;b5g s t± ti. e (/) fg,« 7 ;b =^ ;L' X X 
9-10, ^' ij =] -;U55c^ L T 1 , 4 -•> n^i^^-tt-^^^- 
S> ^ t if^i^J i: t- 5 .-Jf r J ^ - r □ ^ „ 

'i:tllh(Dm&7JV^JVJ^;i,^JU(7)^J]y^(7)i:t (2, 6- 

u 7 5? ;i/gg ^ f- (i ^ © fg;,f5 7 ;b X X TS'i 
5/95 — 95/5, 1, 4 - •> ^ a ^-t y iy' ^ j 

/4 7 — 9 5/5-C$)U, 1 , 4-/^a-\if+h> 

/h5>X|^) /)'0/ 1 0 0-4 0 /6 0 TS. 5 Z i: & 
l^iS? i: 1" ^ If 3jtiH 1 t- iet!i(7: ij V - 7 □ / . 

[sff^ltiM 3 ] Sti |5i±a-^df U X X xybWfll i: U .-^ - 
'-^<'^> - h «Sg ® y u > K it (ftSl^ ^ U X X ^ W 
S»/>-JfU*-;J^T~-h1fSgcr)ma) 2/9 8-9 
5 / 5 T$, S ' i: S:^® t T 2 i: KttWdf ij v 

[11*114 ] mrieitS-g-^if U xxT^^btfSgi: U 7^ - 

SS/.if httfllaafi) 7i'. 5 0/5 0- 

8 0 / 2 0 r S Z ^ & ^i!gr 1 1- o lt*iM 2 -If 
'J V - 7 □ ^ „ 

[M*IH5] SfjttiMl, 2. 3 Sf::(±4 t;|Ef1$0;if (J 
^ - 7 □ ^' & 3rgg^^ t T ^ «fS| & fiJijf^ L r ?# (i Z t 

[ If 6 ] if atil 5 i; f d« g ^g^;tf4 ^ M^fiM^ t 

[If 7 ] If 1 , 2 , 3tftit 4 r^tmm^ U 

ff^, -r >i^'x i^i/a >/7Sc®, Y>va:i7->H>yn-gSi 
JF^ * /i (± -<> X i7 -> a > - lijji 7 □ _ L r '<# »i 

[||eflCQI¥»4'|^B/3] 
[0 0 0 1] 
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(PET) (i. mnr:imm-h itiy:6'-]im*^mLr^ 

L.Tips/A<f^ffl^ ti.Ti,>'i„ ^/c. u>-j^j- 
t^J S 'J xf- b - 2 , G - -^^ :? 5.' u - h-^r/ig 

(PE.\) i±, ^«^>-y-f.«HijiA;f$. ^^^i^Jitt/J'«^•). pe 

[0 0 0 3] iiZoT, f^^fitti^tSj^'iT^fiHj; ij. fi/fXil 

20 [000 1 ] 

[?tm L^vt-f^, mm] if^^L n ti^ 6 . \ k t 

1^ t: (± , miimit 6 5 r r A^^i±t t ^ . z (/) J: 
y ^j:mi^lZltM $ 4h > . St. .-Ji X f- L > b 7 5; L.. 
-S:i;+frj-7_j; i; ^ |*.,„J^ jfji^j - h ii . 8 7 'C: T « 
m$?:ttA^7'j;i,> ^ 7., KS^fe-iST-'Tr^+T^-ffi^fT -i h aft 
i: T SBf! ft §: fil ;i; T ,^ ^ I ; . :f;D i;; ^ f -j: -i h] 
litgfflT- 1 4h> 4- i:Vjrrg§iI;5<^jT t , ■ - Jj, F K X 

30 IS, 9 0- 1 0 0 r (Tjgi^Ki,; J; ^ ^5ii<!)Liij!r (/)r;IS?;j±. 

[0 0 0 5] *||B^J(±, «Jt5«±rtdr=!a/-;^:.!:ft-i</\/i5tL 
/= t * T i U . ^ CO a . 8 5 C x 3 0 « jjii.lft j% '^.t 

(□-;bKx.it'.v h) st(i, zt.,;.:^±(/;-<ij7n^iSff « 
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[0 0 0 2] 



•WL. --ttiJxxx>'l/>=Sgjifri?£fi|*j.'ii:f 5 □ 
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[0 0 0 6) 

[llffl Sr ^.:tf 5 t * f?) f.©] i-^c j,5!;|:j (7j ,^ • ; v - t' l; -v 
i±, A'l 0. 8-1 1. 9 r./i ^u5K H $, -i, 

V^-TDYT-AoT. if SB Srr If 'J x .7. ^ ;i,^g{i 

t±. rm.'^t L T 2 , 6 - ^ 7 ? U- - ::.-7^ 'L'* >&S/^5.o^' 
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[0 0 0 7] _hse?»N"^^-5 (5) [t. \%6^-Ttm 
fflffl(§tt<Z)>f^gTS-:3T. Fedorst; J: U. TU [Ml] 

[0 0 0 8] 
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? S ( i /M ^ H (7) ^ ^ ; b :)r _ fc- J; ^-i ^ ; 1, I*, -jr. ^ 

fe/-£L. T g;0«2 5"C^XJlffi^h^^^l^:-^l,^Tl±. 

[0 0 10] *ISBa«.-t^iJ^-r □'TTti. iifi'^.-tfu 
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[0 0 11] mui^m.^;^^'} :r.:Aj-)vmfit'.t, v^j- 

0. 5-1. 2(;ot;®7i-ifS L < , fSPSsfigO. 5 
5-0. 7 0t;(7j;^-ijCt;^fS Liv ^f-. nyf^.i^ij.*- 
.-J;-^,- h^tfagti, iptS)/^.^j.;5s 10, 00 0-100, 

0 0 0®^;®75■^«SLl^. it:t^.-Jf,ji^^;i,^^^(;rjg 

t^J^^iAU 0 0, 0 0 0 S:,|S^oi:.-jfpv-TD^0 
i«S:fiS*'ft < U 1- t r^jc:©/)-!! L < /j: „ , it 30 
a-^^'JnixxyUfSIWffiPS.ttStfiO. 5.^,11:-. 
^ 'J * - S ^SIWJEiij.',^^^ 1 0 , 0 0 0 

^ i: , gicff^p^p A'^j 5 < /j: T L S ^) , 

[0 0 12] ffriettg^.if,jiX5^«|-c(i. suie 

S t± ti e « fg,« 7 ;l/ yu X X X ;u ffl 05 i:t 
(2. 6-^7 31 u>->';^;L'--i^>g|sy--(i^«fg;|g7;b 

^■r;i/) 5/95-95/5. 1, 4 ->'i7n^^^t 

(1 , 4 - iy^ Q^ip-y-v.^^ji 5 

Ai5 3/4 7-9 5/5T$)»J. 1 , 1- 

^VL/it (/;^.^*:/ h^VXf*) A'O/ 1 0 0-4 0/6 

(i. 2,^ 6-T^75! b>-/*.;b.-jt>^1^WSil^A;5^;i/% 
*ilT-rb:7 3';i/gSX)'9 5^.a'%5:ifa;iSi:. mlSptfij 

2, 6-^75 U>-/,^/b.if>^(Z)*iJ^7i'9 5^;L/%^ 
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-7n Y waBj^tt. t- ^-/-/ufitfifg-F^S/is^r-fe 

St, 1, 4 -/i? □.\i^+)->i/-^ 5J 

/yi 5 3 ^ ;l/ % :t c ai f- u- :j ^ - i 7 ^ ;i/ % & 
* i: . it s'C-t; 'J — 7' □ ^ (/Jjfw']'!. h> -JO 
tt A'flt F L , 1 . 4 - ■> □ -\ :t- -t^ > /" > 5? y - a c/OWJ 

9 5 ^ ;b % ,48 X ^ rnj ^ _ 5 ^ ;l . , 
ii^T $) S i: , fitj ,;e,-^f 1^' ^- - -,' c r (/).|?;:'J< \p T ffl fj^f p f ci't 
A'tS F"fS/i< St. :, 4 -■> i' □•-s^-r> 

■>Xf^;ffl|ril^/,^4 0 m o i % Srex.-!) t , -r/=C.1:i*j S ^ 
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^— hefl!|OT7 Kit (it-'R^-7f iJxxxMit,l|'7j-iS 
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Sli. ±fd7U> KJ:tOTti5[Hl[^]i:*j.tUf, .ituv-rn 

e ) . nm'i Oi <>x AHSh t- * 1 i: fj^ !i V '5 , 

[0 0 14] ^iiLp.mi^^ :s.7.9jiym^t:n': ^-^ 
^ - « 7' "^>K Jt ( >!-fc '!'■ ;^ -i^ -j X 7, T- flSf t/j fi 
S/^-KiJ*-*.t-- Fffi3|(/;!ri:t) li. 5 0/5 0-8 
0/2 OTS)-ft I > (jrf:^-Vi'l ) A'. Mn*fSL^^,- i 
«j1eI31±. U> Kj:h(7;r;!:B:*]i.;S.ti;+-. ;+rrjv- 

f^lt) . /iSJfJ ■(•}•; /)'f« ti, t i /c'i(7)t;jjD.tT. mt.;;.|; 
Wit, P E T(7j 4 i^i^A rmt, A ys 'J ^-ft J; 6\ F E 
T i ffl t - h >• - i.: fjj I; /-^ ,-rf ^ _ ^ □ ^ ,^ 

[0 0 1 5] .^^tmoi^^i^-yn^ . m^m^tflA ,: 

mi<T) .if u V - 7 □ -r 5: ±/s 'rj- ^ -r 5 tifsg & /Sff^ -r ^ 

ta ^ ® if§f4 iiYj St- 7 ^ H , ■> - 1. >S0 a 5|f?..> 

(±/± ?SfiS®"r , & I, ^ ii fifi .-t 1.) V - 7 a ^ ,5;< 
^ ^ « & > u i; h 7 n -;;iijfj, ^ > ^ .;7 J3 > 

a >r4ili5SfF}J7- □ -fiSciBi- s :: h ^ u imt z > 

[0016] ?ls 1 n,'^ f^. ^ i-c ifr ;> , , J. ^ ^i^^tfijtj J,, 
;S 1: 1^ L r li , 2 , 6 - 7 ?J > Ji rft > J; 

5^ u 7 51 S t ^ ti (7j 'itr/i 7 yuoi X X ;u i: , 
□-;l/*;J;cJ^1 . 1 -u^/;n^dFHt>i> v 

- 2 , 6 -:f7 L - K > / ^;i/->i7 c^i^^+f b 




-2, 6-i-y^\^—hti>'\i\^n^^yT,'^jUy-uy^ 
[0017] m—rMr-ii. iy't}.}U7H>mf^i^t^'^J:J 

- (7) -X X X ;b "iS^S/.S ^ -S) ^ A X ^S/^;* (50 

[0 0 18] a:Ax;u3cf^Mi^Sli, U oi^ U > x U 7 

tLtf ^ < , f?lJx.t3: L i , X a , K . M g , C a , S r , 
Ba, Zn, Cd, Al, Ge, Sn, Pb, Ti, C 
r, Mn, Fe, Xi, S b ^ t> C o 6 ^ X)^ ^ 

L 10-10 

0 0 ^ u Li>. ^XT-;u^^SiJf7)i^ 

mt, a-^M 5 0-2 6 orc7)tg[g^:^-c-fe *"f^b< 
ti 2 2 0-2 4 orT-^-^. s/S:;B#r^tj:p/f:5ic7)S/S*i':A 

Ji, ii-^S 0%i^:i.±^:]a^^);i^-^>U, /^rL"^0O*,S«^/S 

30 

[0 0 19] ^-X^i-e-ti, :^-XSt- cfc 
j3A.^j:i>e#|gt:Sli^&i^¥, {^iJ^li'Mn, Ge, Sn, 

-/ ;b z] ^ h ^ /c T&itt^m in -m ^ it z:M^X± ^ m 
nxi^i'^tiL 10-1000^ 'j J: l>. 3(7) 

W\M.m^zu^-t^^t:^v^^. mwmt. If 1 0 0 

•^;m^if LT 1 -1 2 0 0 ^ 'J^;b%. $f ^ L < ^i5- 
l 0 0 0 ^ 'j ^/L/%-r;-^ 

[0 0 2 0] m.m^mM^^mM\.fzik, 
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rf^]%'Y' 8 - 2 8 :^ 5 5 1 
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i^®$:f;?^<^^:XtfTi>< . U S/:c:>f'^I*fiB¥;i 2 o 0 - 
2 5 ox:t\ xlt?^Jt:ti 2 7 0 - 8 1 0 'cmt}l)]^r!,t 

^tnf£^m^t^^illt 1 0 rnmll ^ : i 

m H g ;^i.T ^ ^ <b f/) L V- , :: '/O n?t -.a i : ^) ^-R 
b^Lo/?>, UK ^ Xi±U.mm'^-i o h .h o 

[0 0 2 1] #f!i>T. - (7);if W -nix^vUfe{grrft;^V6^:5 

:^S^^f7);^f' J:^A^;U;^t;:^^t:r/)^|;^>J^(;^ 1 On ^ f. r;.i:^ 
F, 4^f^ L < tj; 5 c) p p nii'j, H h T o :i r: /J>-.^^J^^-C\^>; 

lt/)4't^^Xf;'i:7)^^^|--V^n^"tr: xd^-V v)^V;:-;,n 

■It ' ; V - if S 1 : 4f U X X ^ yt'^jl^H ^/j : : '^2 1 ) ,! i t . > 

[0 0 2 2] />;i:. .ic-^ngn-f.;^ ;:,;t^ ti-:7^^;=v- Kt^ii^H 

hia^i-:<?) U, s^/^Ej/jcix 1 , 1' v 
:r - yu y ,/u 7) y itfrY^ y ^ 7 f > ^ [ t >" 7 - ^ - 

4 ' -■>;t^>' 7 X -,/bT;L/t! V'c<>^-.1 LTl:t, 2 , 
2 - f A ( 4 - t K □ ^ >^ 7 X - >u) 7' □ A ;^H^:^^n'J 

h#fEnC/)-Ft55;^-^-:Mtti;l'/^ 1 0 , 0 O () \ 0 0 . (; 

0 Ofm'C^^) . f$i|.^ii2 1, 0i:;()-2 3. OCwf./; 
xj (7j , ^ 2 3 . 0 0 0 — 2 5, 0 0 C (/; tj (/) t.>[)i 

J ^ 7^1-)Vi'^mA^{^ ti\ 2 . b - ^ y 5 U'' 

l^iy y: jyTTsl^^it x l- 7 5? yb^SSt/J ^ vi^lc Z;"^ 5 5 - .^ 
5/^5, M =1 — yL^/o^^-z^cZ) 1 , 4 - v lj =^ ^ >' y 

y — yi^i^-f >' ^' W =1— ;bc/j^yLiC/j\ J> o/'4 7 — 
[0 0 2 3] 

f 7^^^., -L:rF(>04;:SSf^i|i:^tto^1^1^fk(/4EM:,i£7jfji?^; 

[0 0 2 4] y- }vm&)\wi^hmom 

/i£] "SS^fl^MEi^ 7ai 1 , i, 2, 'i-^h^-'j 

n □015' >c7;ffii^ig*V- (ffiifi^be 0/'4 0) L: 1 0 0 
1 B¥Pair;/1lg?X)>0 . 2-1. Og/dn:/j:^J:e) 
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[0 0 2 5] [^^m-^^^'j ^^^ji^m'^(^mf&i^mm 

i^^;^';^;:^ □ V h -L: J: U 2 , 6 - :f 7 3? b > 

[0 0 2 6] [j)mw}.miz^^m^:\t ifH^MBii) , 
mmym imBit'\±) mk) pH4. o^^^K^NStt 
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= ' ( A w ) 0 . 9 4 ^;ffi(7):t m (^J F M (Sn?^ilSK]g(;^05 ) 
F ( 5 r / B 5 r. ) . p H 4 . 0 . 6 'M]M<-7^ 

•ffit4 ( A w ) 0 . 9 4 ± na (7) F M ( J ng^^^-SS^^ ^€ 

B#) t^F (8rX85T:) Tv^^^ti.^. ^ ? Si ^ i ^ $5 Si 

It 8 l^CC- 2 0 m^l CO m^c^il ^'2^^hL. ^ 
T 1 2 ^> Rfl 60 ^ ^ f - 

[0 0 2 7] 

[ai] 



T F M P 
i & ivi i:^ 

(•c) 


F f 5 1C /651C ) 
(nin) 


TEMP 
CC) 


F {8 "C/SBt:) 
(min) 


56.0 


630.9573 


75. Q 


533.4838 


57.0 


398. 1071 


76.0 


400.Q5&4 


38. Q 


251. 1886 


77. D 


200.0000 


59.0 


158.4893 


78. G 


224.9682 


GO. 0 


lOD.OOOO 


79.0 


155.7023 


61.0 


63.0957 


60. Q 


12B.5089 


62.0 


39. 8107 


81.0 


94.8583 


63.0 


25.U8S 


82.0 


71.1412 


B4.0 


15.8489 


83.0 


53.3483 


65.0 


10.0000 


84.0 


40.0DS6 


66.0 


6.3095 


85-0 


30. nooo 


67.0 


3,9810 


86.0 


22.4968 


Gfl.Q 


2.511S 


87.0 


15.8702 


89.0 


1.5848 


8S.0 


12.6508 


70.0 


l.OOQQ 


89.0 


9. 4S68 


71.0 


0. 6309 


90.0 


7.1141 


7Z_0 


0.3981 


91.0 


5.3348 


73,0 


0.2511 


92.0 


4. 0O05 


74.0 


0.1584 


33.0 


3. 0000 


75,0 


0. 1000 


94.0 


2.2496 


7B.0 


0.0630 


95.0 


1. B870 


77.0 


0.0398 


96.0 


1.2650 


78.0 


0.0251 


97.0 


0.9486 


79.0 


0.0158 


38.0 


0.7114 


80.0 


0.0100 


99. D 


0. 5331 


81.0 


0.0063 


lOQ.O 


0.4OO0 


82.0 


0.0039 






83.0 


0.0025 






84.0 


0.0015 






86.0 


0-0010 






86.0 


D.0006 






87.0 


0.0003 






88.0 


0.0002 






89.0 


0.0001 






90. 0 


0.0001 







[0 0 2 8] F (z/s*s^) M mmn^mm) 

ZM : DMCO 1 OmjLlt 1 / 1 OfgH^^/^r^ag^fb 
18" F) 

DM : -'^um^-rA'^^^i]mLr:it^^(rj^nm^ i 

M^'\tt<Sh 6 5. or (1 4 9^ F) 
m'\±^§h 8 5. or (18 5" F) 
i&m±^5h 1 2 1 . ir (2 5 0^ F) 



F 0 ft : 
40 m^U^ 12 1.1 r 

z = 1 orco fm 

[0 0 2 9] 'vu(rmiMm7ku-]t^<mzfii^r, f&mn 

^y<'[4) It. pH4. 01^..h4. 6 *i:¥j;^K5>^i?tt (A 
w ) 0 . 9 4 * ,1 c/j (D imi^. r 3 8 5 r c 

3 0 ( =! K y S ) . P H 4 . 0 

(Aw) 0. A^m^y^^M^^^'k^'^^^ 
6 5ri:- 1 0 5>RlJ5n#?; (n-vu k y h) t/j i b 
T 1 0 0 c c ^ic/j ^ 8 7 r 2 0 ^ ii 8 9 r 
50 1 2^>>rHl^i^t?fi^^tf'lC-:3ttT??gff^;";£f[:, .fSuTWtHcf: 
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[0 0 3 0] mmmm 
( i ) mm± 

o : Bit-^ir 

X : ^±lzBit 

[0 0 3 1] [ t: - S iz ^ U Mjg ^ 

tL ^ 7^ t^^^^ ti"p i: , .-tt I J ^ X 5^ ; u yr, ^-^ .^^ ^ p^j ;i 
hf^yyu^^n — '>-v — 19 0 x: X 1 fi;x^5S 

2 0 k g / c m2 -c L: — h i^— ^L/^ri'To hi> — 
vfU^SS 18 0 g?iJStT 1 2 0 0 - 2 2 0 0 g y 1 5 m 
m^ia (O) ^L, 1 2 0 0 I 5 mrri*;^&:^nj 
(X) ^ LT^c. 

[0 0 3 2] [rS:^fljgti (nt:«'.^T^^i^£) ^.S^] f&m 

^)mm^nr-ti y V^ttrM'^m (t;^ 8 0 mm, 2 
7 mm. /f^$0. 3 mm) ^I'C C/0 H :iv^l1 9 5 g ^ ifeil 

■ ;uL, ori-irffifp^S- fS5 i o o c m > 
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